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Enzyme activity assay
Chymotrypsin (from bovine pancreas, lyophilized powder) activity is determined by hydrolyzing N-benzoyl-L-tyrosine ethyl ester (BTEE). Unit of enzyme activity (U) [1] is defined as: 1 mg of protein hydrolyzes 1.0 μmol of BTEE per min at pH 7.8 at 25 o C. The assay mixture was composed of 1.42 mL of Tris-HCl buffer (80 mM, pH 7.8),
1.4 mL of 1.18 mM BTEE and 0.08 ml of 2 M CaCl 2 . After addition of 0.1 mL of enzyme solution, the reaction was carried out at 25 o C for 3 min. The suspension was immediately separated by an external magnetic field of 0.5 T and the absorbance of the solution was measured at 256 nm. The specific activity was calculated as follows: 
Enzyme modification
Chymotrypsin (2.00 g, 0.08 mmol of protein, 1.04 mmol of -NH 2 groups) was dissolved in 200 mL phosphate buffer (0.1 M, pH 8.0). 10-Undecenoyl chloride (3.24 g, 16 mmol, the molar ratio of enzyme to 10-undecenoyl chloride is 1:200) dissolved in dichloromethane (20 mL) was added dropwise to the above phosphate buffer solution. [2] The two-phase reaction mixture was vigorously stirred at 25 o C and the pH value was maintained at 7.5~8.0 (pH 7.5~8.0 was chosen to increase the nucleophilicity of the amino groups of lysine fragments in the protein towards 10-undecenoyl chloride) by the addition of 0.1 M sodium hydroxide solution. After 36 h, the vinyl-modified proteins were purified by dialysis against phosphate buffer (0.1 M, pH 8.0) for 48 h using a dialysis cube with molecular weight cut-off (MWCO) of 5000 Da, followed by lyophilization for 48 h.
Typical preparation procedure of PMMS-CT
As shown in Figure S1 , vinyl-modified proteins chymotrypsin (50.00 mg), PMMS (100.00 mg, 0.75 mmol of -SH groups), poly (ethylene glycol) diacrylate (140.00 mg, 0.2 mmol, as cross-linker), DMPA (10 mg, as photo-initiator), and dichloromethane (2 mL) were added in a 10 mL transparent vial tube. [3, 4] The mixture was ultrasonicated for 2 min to ensure a homogeneous dispersion, and then UV irradiated at 365 nm at room temperature for 2 min. The biocatalyst gel was carefully crushed to small particles, washed 3 times with dichloromethane to remove any unreacted chymotrypsin and DMPA, and dried in a fume hood overnight, to provide the polysiloxane-based biocatalyst gel PMMS-CT (274.00 mg) which was stored for future uses. reaction mixture was stirred at 37 o C for 3 h. [5] The crude product mixture was dissolved in MeOH (40 mL) and PMMS-CT was separated by filtration. Figure S4 . ESI-MS data of Bz-Tyr-Phe-NH 2 .
Peptide synthesis catalyzed by PMMS-CT in low-water organic solvent
In a 10 mL round-bottom flask, distilled water (40 μL, 1.0 vol%), PMMS-CT (100 mg, ca. 17.2 mg chymotrypsin immobilized), 0.8 mmol acyl donor (Bz-Tyr-OEt, Ac-PheOEt, or Ac-Trp-OEt) and 1.6 mmol acyl acceptor (Phe-NH 2 or Tyr-NH 2 ) were added into 4 mL hexane/ tetrahydrofuran (v/v= 1:1). The reaction mixture was stirred at 37 o C for 3 h. The crude product mixture was dissolved in MeOH (40 mL) and PMMS-CT was separated by filtration. The resulting solvent was evaporated and the crude product was purified by flash column chromatography to give the desired product. Figure S5 . ESI-MS data of Ac-Trp-Phe-NH 2 . Figure S19 . ESI-MS data of Ac-Phe-Phe-NH 2 .
